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SPECIFICATION 

LENS^RODUON^ 
AND LENS MOLDING 



Technical Field 

This invention relates to a lens producing method for producing a lens of a 
spectacle lens or the like, an injection molding die for molding a lens which is used in the 
same and a lens molding. 

Background Art 

Japanese Patent Application Publication No. Hei 5-30608 discloses an injection 
molding apparatus for moldmg a plastic spectacle lens. In the inside of an injection 
molding die in the injection molding apparatus, two cavities formed with tubular insert 
guides and inserts slidably inserted into the insert guides, a gate opened toward each cavity 
as an inlet port of a molten resin into the cavity, a runner connecting between the cavities 
through the gate, and a sprue connected to the central portion of the runner at the right 
angle are provided. 

In order to mold the lens, first, the volume of the cavity is increased by moving the 
insert back in the insert guide. In this state, the molten resin is injected through an 
injection nozzle into the sprue. The molten resin injected into the sprue is fed through the 
runner and the gate into the cavity, and after feeding, the molten resin in the cavity is 
compressedly molded by moving the insert forward in the insert guide. 
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As a result, the plastic spectacle lens, having plural lens portions compressedly 
molded in the cavities, a runner forming portion formed by the runner to connect between 
the lens portions, and a sprue forming portion formed by the sprue to be connected to the 
5 runner forming portion, is obtained. 

After then, the plastic spectacle lens molding undergoes a coating process with a 
coating fluid after a washing process with a cleaning fluid as after-treatment, thereby 
sufficient durability of the lens surface for the spectacle lens is obtained. 

10 Various spectacle lenses can be molded in the aforementioned injection molding 

die by exchanging the inserts. The spectacle lens has various kinds of lens, such as a plus 
lens having the thinner peripheral portion than the central portion, a minus lens having the 
thicker peripheral portion than the central portion, a semi-finish lens having the sufficient 
thickness for preconditioning a following process for a concave surface of lens or a convex 

1 5 surface of lens and various lenses having the different diopter of the above lenses. 

The spectacle lens having the diopter range of +4.00 Diopter to -8.00 is preferably 
used for the molding method. 

The thickness of the lens is different dependent upon a design of an optical lens, 
20 for example, an aspherical lens, having approximate 1.50 of index of refraction, can be 
adjusted to designing values of 4.2 mm of the thickness of the central portion and 1.0 mm 
of the thickness of the peripheral portion in the case of +2.00 Diopter, and of 1.4 mm of the 
thickness of the central portion and 7.9 nrni of the thickness of the peripheral portion in the 
case of -4.00 Diopter. However, when the above lenses are molded to be compressed 
25 under the same conditions, the following disadvantages are produced by the difference of a 
shape properties. 



3 



For example, in the molding of the minus lens, the central portion of the lens is 
thinner than the peripheral portion thereof, so that the central portion of the cavity has a 
large flow-resistance. Therefore, the molten resin injected into the cavity hardly flows in 
5 the central portion of the cavity, so that the resin flows around from the peripheral portion 
to the central portion by separately flowing, resulting in a disadvantage that a lot of weld 
marks are easily produced in the central portion. 

Further, in the molding of the plus lens, when the difference between the volume 
of the cavity and the quantity of the fed molten resin is extremely big, the flow property of 
10 the molten resin is reduced, and naturally, a non-fed part is produced, with the result that a 
flow mark is easily produced on the lens after molding 

The spectacle lens is a precision molding, therefore, in order to mold each lens 
with a high power of precision, it is important that the molten resin is evenly and reliably 

15 fed into every comer of the cavity without remaining a feed history of the resin of the 
aforementioned weld mark, the flow mark and so on to correspond with each of various 
lenses. Therefore, a structure of the gate as an inlet port of the molten resin into the cavity 
is critical. As the gate structure having an opening area capable of ensuring the specified 
amount of feeding the mohen resin for a specified time, for example Japanese Patent 

20 Application Publication No. Hei 5-44893 discloses. 

However, the injection method for the lens having a different thickness between 
the central portion and the peripheral portion like a spectacle lens is difficult, especially, 
the plus lens has the thinner peripheral portion, so that a change in configuration including 
25 polymerization contraction, known as "molding sink", is produced adjacent to the gate, 
therefore the precision of the configuration of the peripheral portion is hardly retained. The 
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gate opening configuration relates to the flow properties of the fed resin, so that the inferior 
feeding or the flow mark are easily produced in dependence on the gate opening 
configuration, for example, in the case the minus lens is molded, when the resin is not 
smoothly flown into the cavity, the weld mark has a propensity to be noticeably produced. 
5 Furthermore, for example, in the case of typical polycarbonate resin, excessive back-flow 
of the resin injected into the cavity once becomes a cause of easily producing a cut and 
deformation and a imeven flow history of the resin easily leaves an injection history on the 
surface of the lens. Therefore, the gate structure capable of obtaining the appropriate back- 
flow and the flow properties of the resin has been required. 

10 

In the case that the lens portion formed in the cavity for a molding is a plus lens 
having a meniscus-shape of the thicker central portion of the lens than the peripheral 
portion, it is thought that the injection molding is carried out by decreasing the size of the 
gate opening as a connection portion of the cavity and the runner. The reason is, as 
15 described above, that the back-flow in the peripheral portion is controlled and "molding 
sink" is hardly produced, because "molding sink" has the effect on the configuration 
accuracy of the thinner peripheral portion when the molten resin in the two cavities are 
compressedly molded with the movement (forward) of the insert for the insert guide. 

20 When the gate opening is to be smaller, the back-flow is hardly produced in the 

compression molding by slidably moving the insert, but a void space as a lacked portion 
caused by shrinkage of the molten resin, which is different from "molding sink", is easily 
produced at the connection portion of the runner and the sprue, which has increased 
volume. 

25 



If the void space is produced on the plastic spectacle lens molding, in the washing 
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process with the cleaning fluid and the coating process with the coating fluid as described 
above, the cleaning fluid remains in the concave void space, a white turbidity fluid is 
produced by reaction with the cleaning fluid remaining the void space and the coating fluid 
including an organosilicon compound and/or its hydrolysate, and the surface of the lens 
5 portion is stained with the white turbidity fluid, resulting in loss of commercial value of the 
spectacle lens. 

As to the disadvantages described thus far, in the plus lens having a low-power 
lens diopter, the flow properties of the molten resin is not needed to be defined at high 

10 because of the small different thickness of the central portion and the peripheral portion of 
the lens, so that the temperature of the injection molding die is defined at low and the back 
flow of the molten resin is hardly produced, and when a non-astigmatic lens is molded as 
compared with molding an astigmatic lens, the difference of the thickness of the central 
portion and the peripheral portion of lens is larger, namely, the thickness of the peripheral 

15 portion is thinner, so that the gate opening is defined to be small, resulting in noticeable 
occurrence of the back flow. 

It is an object of the present invention to provide the lens producing method and 
the injection molding die for molding the lens to be able to mold an accurate lens without 
20 influence of the lens configuration including the difference of the thickness of the central 
portion and the peripheral portion of the lens. 

It is another object of the present invention to provide the lens producing method, 
the injection molding die for molding the lens and the lens molding, in which the 
occurrence of the void space is controlled, so that the white turbidity fluid is not produced 
25 by operating the washing process with the cleaning fluid and the coating process with the 
coating fluid. 
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Disclosure of the Invention 

In order to attain the aforementioned objects, a lens producing method, according 
5 to the present mvention, for molding a required lens molding by solidifying a thermoplastic 
molten resin in a molding lens cavity which is formed in an injection molding die for 
molding a lens, in w^hich the lens molding is molded by using the injection molding die for 
molding the lens, provided therein with the molding lens cavity in the injection molding 
die for molding the lens and a gate as an inlet port for the molten resin flown in the cavity 
10 to be opened toward the cavity, is characterized by the step of changing shapes of an 
opening configuration of the gate in response to molding of a minus lens having a thicker 
peripheral portion than a central portion thereof and molding of a plus lens having a thinner 
peripheral portion than a central portion thereof. 

15 According to the aforementioned lens producing method, the lens molding is 

molded by changing the gate opening configuration in the cases of molding the minus lens 
and the plus lens, so that the gate opening configuration can be selected to be suitable for 
the lens configuration of the minus lens or the plus lens, resulting in molding of the 
accurate lens without the influence of the lens configuration. 

20 

Another lens producing method, according to the present invention, for molding a 
required lens molding by solidifying a thermoplastic molten resin in a molding lens cavity, 
formed in an injection molding die for molding a lens, and by being operated upon a 
washing process with a cleaning fluid and a coating process with a coating fluid, in which 
25 the lens molding is molded by using the injection molding die for molding the lens, 
provided therein with the plural molding lens cavities in the injection molding die for 
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molding the lens, a gate as an inlet port for the molten resin flown in the cavity to be 
opened toward the cavity, and a runner connecting between the plural cavities through the 
gate, and a sprue connected to the runner, it is characterized by the steps of: changing 
shapes of an opening configuration of the gate in response to molding of a minus lens 
5 having a thicker peripheral portion than a central portion thereof and molding of a plus lens 
having a thinner peripheral portion than a central portion thereof; and changing the volume 
of a connection portion of the runner and the sprue to be smaller when the plus lens is 
molded than when the minus lens is molded. 

10 According to the aforementioned lens producing method, in addition to the 

aforementioned acting effects, the lens molding is molded by defining the volume of the 
connection portion of the runner and the sprue in the case of molding the plus lens to be 
smaller than in the case of molding the minus lens, that is to say, although the back flow of 
the molten resin flown form the cavity is controlled when the plus lens is molded, the 

15 volume of the cormection portion of the rurmer and the sprue is smaller, so that the 
occurrence of the void space caused by the shrinkage of the molten resin in the connection 
portion can be controlled. Therefore, in the washing process with the cleaning fluid and 
the coating process with the coating fluid for the lens molding, the white turbidity fluid 
caused by mixing both of the cleaning fluid and the coating fluid is not produced. 

20 

In the description thus far, the lens molding may be a spectacle lens having a 
meniscus-shape; and in this case, it is advisable that the opening area of the gate for 
molding the minus lens is larger than the opening area of the gate for molding the plus lens. 

As a method for changing the gate opening configuration in the molding of the 
25 minus lens and the plus lens, it is desirable that the gate is provided therein with a gate top 
member, determining the opening configuration of the gate, so that the gate opening 
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configuration, formed by a space between the inner face of the gate and the gate top 
member, is changed by changing at least one of a width, the gate angle, and a height of the 
gate top member as determinant elements of the gate opening configuration. 

As a method for decreasing the volume of the connection portion of the runner 
5 and the sprue in the molding of the plus lens as compared with in the molding of the minus 
lens, the projected top member may be placed in the side of the runner adjacent to the sprue 
in the molding of the plus lens. 

[INJECTION MOLDING DIE FOR MOLDING A LENS] 

10 An injection molding die for molding a lens according to the present invention in 

order to mold a lens molding made of a thermoplastic resin is characterized by including a 
cavity for molding a lens; a gate opened toward the cavity, in which the gate is provided 
therein with a gate top member determining an opening configuration of the gate and each 
of the plural gate top members prepared for changing the gate opening configuration is 

15 placed in the gate to be exchanged. 

According to the aforementioned injection molding die for molding a lens, in a 
pilot production for the lens, each of the plural prepared gate top members is located in the 
gate to be exchanged, thereby the pilot production is carried out to correspond with each of 

20 various lenses. As a result, the gate top member capable of obtaining the appropriate gate 
opening configuration in correspondence with each of various lenses is checked, and the 
checked gate top member is used in a full-scale production of the lens. Therefore, firom the 
fact that the pilot production is carried out by means of changing the gate opening 
configuration by exchanging a small parts as the gate top members, it is not required that a 

25 plurality of molding dies having the different size of the gate opening configuration from 
one another are prepared, resulting in the attainment of small cost and the gate structure 



capable of molding various lenses with a high power of precision. 

Another injection molding die for molding a lens according to the present 
invention m order to mold a lens molding, made of a thermoplastic resin, with a washing 
process by a cleaning fluid and a coating process by a coating fluid, is characterized by 
including plural molding lens cavities for molding a lens portion; a gate opened toward 
each of the cavities; a runner connecting between the plural cavities through the gate; and a 
sprue connected to the runner, in which the gate is provided therein with a gate top member 
determining an opening configuration of the gate, each of the plural gate top members 
prepared for changing the gate opening configuration is placed in the gate to be exchanged, 
and a connection portion of the runner and the sprue is provided therein with a projection 
protruding toward the inside of at least one of the runner and the sprue. 

According to the aforementioned injection molding die for molding the lens, in 
addition to the aforementioned acting effects, from the fact that the projection protruding 
toward the inside of at least one of the rurmer and the sprue is provided to the connection 
portion of the runner and the sprue, a pinch portion can be formed to the connection 
portion of the runner forming portion and the sprue forming portion of the lens molding 
with the projection. Therefore, the volume corresponding to the pinch portion is small, so 
that the void space caused by the shrinkage of the molten resin can be controlled to be 
produced at the pinch portion. As a result, the white turbidity fluid caused by mixing the 
cleaning fluid and the coating fluid is not produced in the washing process with the 
cleaning fluid and the coating process v^th the coating fluid for the lens molding. 

In the description thus far, the gate top member changing the top opening 
configuration may be fitted to the overall gate and for example, a molten resin flowing hole 
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having a different diameter is formed at the central portion of the gate top member, but in 
the case each gate top member has a difference in at least one of determinant elements of a 
width, the gate angle and a height, the gate opening configuration can be changed by using 
at least one of the width, the gate angle and the height, so that various gate structure 
adaptable to each of various lenses can be obtained (e.g., one kind of the plus lens and two 
kinds of high-power and low-power minus lens). 

The opening configuration of the gate is preferably defined as 1mm to 3mm in the 
case of the gate for the plus lens and more than 5mm in the case of the gate for the minus 
lens. Furthermore, the angle of the gate is preferably defined as 60 degrees to 90 degrees, 
in which it is attached with a condition that inflow of the molten resin is not extremely 
interrupted at the restricted portion. 

When two kinds of gate forming member, which a notch portion is formed on the 
face opposing to the gate top member and which the notch portion is not formed, are 
prepared and used by exchanging, the gate opening configuration can be changed by 
selecting the use of the gate forming member having the notch portion and the gate forming 
member not having the notch portion although the same gate top member is used, resulting 
in the reduction of the number and kinds of gate top members prepared. 

The projection provided to the connection portion of the runner and the sprue may 
be combinedly formed to the structural member of the injection molding die for molding 
the lens, but it is advisable that the projection is formed with the projected top member to 
detach from and attach to the injection molding die for molding the lens. By forming with 
the detachable projected top member, when the projection is not needed in molding, for 
example, when the minus lens is molded, only the projected top member is removed and 
the cavity forming member forming the cavity is changed to a member for molding the 
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minus lens, and the injection molding die for molding the lens can be continuously used, 
namely, the injection molding die for molding the lens can be used in common. 
Incidentally, the projected top member can be detached from and attached to the injection 
molding die for molding the lens by being the projected top member to be an insertable 
5 absolutely fitting type for the injection molding die for molding the lens or by removably 
attaching the projected top member with a stopper such as a bolt or the like. 

[LENS MOLDING] 

A lens molding according to the present invention, havmg plural lens portions 
10 molded in molding lens cavities in an injection molding die for molding a lens, a runner 
forming portion, connecting between the lens portions, formed with a runner of the 
injection molding die for molding the lens, and a sprue forming portion, connected to the 
runner forming portion, formed with a sprue of the injection molding die for molding the 
lens, and undergoing a washing process with a cleaning fluid and a coating process with a 
15 coating fluid, comprising a pinch portion formed to a connection portion of the runner 
forming portion and the sprue forming portion. 

According to the aforementioned lens molding, the pinch portion is formed to the 
connection portion of the runner forming portion and the sprue forming portion and the 
20 volume of the part corresponding to the pinch portion is smaller, so that the void space 
caused by the shrinkage of the molten resin in this part can be controlled. As a result, the 
white turbidity fluid caused by mixing the cleaning fluid and the coating fluid is not 
produced in the washing process with the cleaning fluid and the coating process with the 
coating fluid for the lens molding. 

25 

In the description thus far, the area for forming the pinch portion may be defined 
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in the whole intersecting part intersecting the runner forming portion and the sprue forming 
portion in the T-shaped state or the hke or in only the sprue forming portion of the 
intersecting part, and the pinch portion can be formed by decreasing the diameter of the 
runner portion cormected to the sprue forming portion at the right angle, which is the side 
adjacent to the sprue forming portion. The diameter of the whole intersecting part of the 
runner forming portion and the sprue forming portion can be decreased within the range of 
ensuring the strength of the lens molding (which is dependent upon the solid state 
properties of the molten resin, the lens configuration or the like). 

The lens portion formed in the cavity may be the meniscus lens for the spectacle 
lens or the other kinds of the lens without the spectacle lens. Further, the lens may be the 
plus lens and the minus lens, but the present invention is effectual in the case of molding 
the plus lens, especially, the plus lens having the low diopter (for example, the lens of 
+0.25 Diopter to +2.00 Diopter), the plus lens excluding astigmatism or the like. 

Brief Description of Drawings 

Fig. 1 is a vertical sectional view of an injection molding die for molding a lens 
according to a preferred embodiment of the present invention; 

Fig. 2 is an enlarged view of a gate portion; 

Fig. 3 is a sectional view taken along the III-III line in Fig. 2; 

Fig. 4 is a sectional view of the periphery of the gate showing the case that a gate 
top member having a longer length is located at the gate; 

Fig. 5 is a similar view to Fig. 4 in the case that a gate top member having a 
shorter length is located at the gate; 

Fig. 6 is a fragmentary enlarged view of Fig. 1 ; 
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Fig. 7 is a front view when a part of a produced lens molding is cut; 

Fig. 8 is a perspective view showing the state in which plural lens moldings are 
held v^dth a working tool in order to perform a final process; 

Fig. 9 is a diagrammatic front view showing a device for performing a washing 
5 process and a coating process as the final process; 

Fig. 10 is a similar view to Fig. 4 and Fig. 5, showing the case of the use of a gate 
forming member formed therein with a notch portion; and 

Fig. 1 1 is a similar view of Fig. 6 in the case that a minus lens, having the thinner 
central portion than the peripheral portion, is produced. 

10 

Best Mode for Carrying out the Invention 

The preferred embodiment according to the present invention will be explained 
below with reference to the attached drawings. Fig. 1 is a vertical sectional view of an 

15 injection molding die for molding a lens relating to the embodiment in order to mold a 
spectacle lens having a meniscus-shape of diopter of +3.00 and a lens diameter of 70mm, 
and Fig. 2 is a partial enlarged view of Fig. 1. The injection molding die for molding a lens 
is for molding the spectacle lens using a thermoplastic resin, such as PMMA (poly methyl 
methacrylate), PC (polycarbonate) or the like, as materials, in which can mold it with 

20 selective materials, such as metal material, glass, ceramic or the like. 

As shown in Fig.l, the injection molding die for molding the lens is composed of 
a lower die 1 as a stationary type and an upper die 2 as a movable type, which are divided 
at a horizontal parting line PL in the vertical direction. The lower die 1 is, in turn, 
25 composed of die plates 3 and 4, a tubular insert guide 5, a sprue bush 6 and so on. A body 
7 of the upper die 2 is composed of die plates 8 and 9, a tubular insert guide 10 and so on. 
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The die body 7 is attached to a die fitting member, coupled with a clamping cylinder (not 
shown), to be able to move in the vertical direction to cause the die to close to and open 
from the lower die by the great vertical movement of the die fitting member, caused by the 
clamping cylinder. 

A lower insert 1 1 and an upper insert 12 are slidably inserted into the lower insert 
guide 5 and the upper insert guide 10 respectively. The aforementioned insert guides 5 and 
10 and the inserts 11 and 12 form a cavity 13 for molding the spectacle lens. In the 
embodiment, the two cavities 13 are provided in the horizontal direction. 

The lower insert 11 is coupled with the end of a piston rod 15 of a hydraulic 
cylinder 14, attached to the lower die 1 in a downward direction, through a T-shaped 
engagement member 17. The upper insert 12 is coupled with the end of a piston rod 16 of 
a hydraulic cylinder (not shown), located in the upper die 2 in a downward direction, 
through a T-shaped engagement member 18. 

A cylinder for slightly opening is coupled through plural member with the 
hydraulic cylinder (not shown) attached through the piston rod 16 to the upper insert 12, so 
that the upper insert 12 is moved up at a defined degree by operation of the cylinder for 
slightly opening when the upper die 2 is closed against the lower die 1 by the clamping 
cylinder, thereby the amount of compression of a molten resin fed into the cavity 13 by 
increasing the height of the cavity 13, and the upper insert 12 is moved down at the 
aforementioned amount of the compression by the clamping cylinder. 

T-shaped engagement grooves, formed in the inserts 11 and 12 for engaging with 
the aforementioned T-shaped engagement members 17 and 18, are opened to be extended 
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to the circumfemtial edges of the inserts 11 and 12, so that the inserts 11 and 12 are 
removed from the T-shaped engagement members 17 and 18 of the piston rods 15 and 16 
by moving the inserts 11 and 12 in the horizontal dkection after the upper die 2 is opened 
from the lower die 1 by the clamping cylinder and the piston rods 15 and 16 are operated to 
be extended, thereby the upper insert 1 1 and the lower insert 12 can be exchanged. More 
specifically, it is possible to perform the operation for exchanging the inserts which are 
prepared for forming a minus lens, a plus lens, a semi-finish lens and various lenses having 
the different diopter of the above lenses. Incidentally, after the inserts are exchanged, the 
new inserts are set to the injection molding die for molding the lens by operating the piston 
rods 15 and 16. 

The sprue bush 6 of the lower die 1 is connected to an injection nozzle 19 and 
formed therein with a sprue 20 extending in the vertical direction. A runner 21, formed on 
the aforementioned die plates 4 and 8 as structural members of the upper die 2 and the 
lower die 1, is extended from the upper side of the sprue 20 in the horizontal direction, and 
at both of the. ends of the runner 21, gates 22 are formed to be opened toward the 
circumferential edge of the molding spectacle-lens cavity 13. The gates are formed to cut a 
part of each of the lower insert guide 5 and the upper insert guide 10, therefore the insert 
guides 5 and 10 are gate forming members for forming the gates 22 as well as the guiding 
members for guiding the inserts 11 and 12 to slide in the vertically direction. 

The lower die 1 and the upper die 2 described thus far are each assembled by 
joining the structural members with bolts, therefore the lower die 1 and the upper die 2 can 
be assembled and disassembled by the bolts. 

As enlargedly shown in Fig. 2 and Fig. 3, an upward convex-shaped gate top 
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member 23 is located to the gate 22 to be fixed on the upper face of the insert guide 5 with 
a bolt 24 passed through the lower insert guide 5. The gate top member 23 to the gate 22 is 
attached by the bolt 24, so that the gate top member 23 can be removed by removing the 
die plate 3 after, the lower die 1 and the upper die 2 are separated, thereby the gate top 
member can be exchanged with various gate top members previously prepared. 

In Fig. 4 and Fig. 5, examples of various gate top members previously prepared 
are shown. In Fig. 4, a gate top member 23A is used in order to produce the spectacle lens 
having the diopter of +4.00 and the lens diameter of 70mm, and in Fig. 5, a gate top 
member 23B is used in order to produce the spectacle lens having the diopter of -6.00 and 
the lens diameter of 70mm. 

The gate top members 23A and 23B have different heights HI and H2 from one 
another, that is to say each of various gate top members previously prepared has a slightly 
different height from one another. Therefore, whenever each gate top member 23 having a 
different height is placed at the gate by being exchanged, the size of a space S formed 
between an upper face of the gate top member 23 and a lower face lOA of the upper insert 
guide 10, which forms the inner faces of the gate 22 to be opposed to the gate top member 
23 in the vertical direction, is changed, thereby an opening configuration (an opening area) 
of the gate 22 is naturally changed, with the result that the amount of the molten resin 
flown into the cavity 13 during a specified time is changed. 

When the molten resin is fed into the cavity 13 through the sprue 20, the runner 21, 
and the gate 22 from the injection nozzle 19 shown in Fig. 1 in pilot production of the 
spectacle lens, the upper insert 12 is moved upward by the increasing the die fitting 
member, thereby the volumetric capacity of the cavity 13 is increased, and then the molten 
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resin is compressingiy molded to be a defined configuration after the molten resin is fed. 

The gate top member used in the pilot production is based on a configuration of 
the produced lens, or a configuration of the cavity 13, in which the pilot production is 
carried out by using the gate top member 23A, having the higher height to decrease the 
opening area of the gate 22, when the produced lens is the plus lens having the thinner 
peripheral portion than the central portion as shown in Fig. 4, by using the gate top member 
23B, having the sorter height to increase the opening area of the gate 22, when the 
produced lens is the minus lens having the thicker peripheral portion than the central 
portion as shown in Fig. 5, and further by using each gate top member having a slightly 
different height from one another to correspond with each of various lenses differing the 
lens diopter form one another in the any case of the plus lens and the minus lens. 

Incidentally, in the case of the semi finish lens having the sufficient thickness for 
preconditioning a following process for a plano-concave surface of lens or a plano-convex 
surface of lens, the pilot production is carried out with the same method as the case of the 
plus lens regardless of the lens diopter of the minus lens and the plus lens. Through the 
pilot production, the gate top member, which allow to mold each lens with a defined high- 
accuracy, is selected and a full-scale production for the spectacle lens is carried out with 
the use of the selected gate top member. 

As enlargedly shown in Fig. 6, at the connection portion of the runner 21 and the 
sprue 20, more specifically, at the end, adjacent to the sprue 20, of the runner 21 connected 
to the central portion of the sprue 20 at the right angle, projected top members 33 and 34 
are placed to protrude toward the inside of the runner 21, in which the projected top 
members 33 and 34 are projections provided at the connection portion between the sprue 
20 and the runner 21 provided in the injection molding die for molding the lens. 
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The aforementioned upper and lower projected top members 33 and 34 are half- 
divided tubular members, in which the projected top member 33 is tightly coupled to be put 
onto the upper end of the sprue bush 6 provided in the lower die 1 and the projected top 
member 34 is tightly coupled to be put onto the lower end of the guide member 36 
provided in the upper die 2 to slidably guide the eject pin 35 in the vertical direction. 
When the upper die 2 is opened from the lower die 1 by the clamping cylinder, the 
projected top members 33 and 34 can be removed from the sprue bush 6 and the guide 
member 36, therefore, the projected top members 33 and 34 is provided to be detachable 
for the lower die 1 and the upper die 2. 

Incidentally, a structure of the detachable projected top members 33 and 34 is not 
limited to the aforementioned structure, and the projected top members 33 and 34 may be 
to be detachable by bolts, passed through the sprue bush 6 and the guide member 36 in the 
vertical direction to attach the projected top members 33 and 34. 

The producing operations of the spectacle lens molding made of plastic with the 
use of the Injection molding die for molding the lens will be below explained. A spectacle 
lens molding 50 produced in the operations is a plus lens having the thicker central portion 
than the peripheral portion as shown in Fig. 7. Incidentally, the spectacle lens molding 50 
needs a grip portion 51 for an operation of the after-treatment as sown in Fig. 8, so that, in 
the embodiment, a hollow portion 27 is formed at the connection portion between the sprue 
20 and the runner 21 of the injection molding die for molding the lens to be extended in a 
direction at right angles to paper illustrating Fig. 1 (see Fig. 6). 

When the upper die 2 is closed to the lower die 1 by the clamping cylinder and the 
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upper insert 12 is moved up at the defined degree by the cyhnder for shghtly opening, the 
mohen resin is injected from the injection nozzle 19 shown in Fig.l. The molten resin is 
fed into both cavities 13 through the sprue 20, the runner 21 and the gate 22. During or 
after the feeding process, the upper insert 12 is moved down by the clamping cylinder to 
compress the molten resin in the cavity 13. Therefore, the molten resin is rendered even by 
a back-flow of the molten resin when the amount that molten resin is fed into both cavities 
13 is uneven, and the surface shapes of the lower insert 11 and the upper insert 12 are 
transferred to the molten resin. 

After the molten resin fed into the cavity 13 is solidified, the upper die 2 is opened 
from the lower die 1 by the clamping cylinder, and then the upper insert 12 and an eject pin 
35 are moved down by an operation of an ejecting means (not shown) to push out the 
spectacle lens molding 50 shovm in Fig. 7. 

The pushed spectacle lens molding 50 has two lens portions 52 as meniscus lenses 
for the spectacle lens compressedly molded in the cavities 13, a runner forming portion 53 
coupled with the lens portions 52 formed in the runner 21, a sprue forming portion 54 
formed in the sprue 20 and connected to the end of the runner forming portion 53, and a 
gate forming portion 55 formed in the gate 22 and provided between the lens portion 52 
and the runner portion 53, in which the grip portion 51, shown in Fig. 8, is extended from 
the central portion of the runner forming portion 53. 

Pinch portions 56, formed by using the project top members 33 and 34, are formed 
at the side of the runner forming portion 53 adjacent to the sprue forming portion 54 in the 
connection portion formed of the runner forming portion 53 and the sprue forming portion 
54. 
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As described thus far, the opening of the gate 22 in the injection molding die for 
molding the lens is narrowed by the gate top member 23, so that the amount of the back- 
flow of the molten resin, which is produced when the molten resin in the cavity 13 is 
compressed by the upper insert 12, is controlled to be smaller even when the lens portion 
52 molded by the molten resin in the cavity 13 is the plus lens having the thinner peripheral 
portion than the central portion, therefore, the peripheral portion of the lens portion 52 can 
be formed with the high-precision of the configuration without the influence of "molding 
sink". 

Although the back-flow of the molten resin from the cavity 13 is controlled as 
described above, the connection portion of the runner forming portion 53 and the sprue 
forming portion 54, originally having larger volume, is the pinch portion 56 having the 
reduced diameter, so that the pinch portion 56 has smaller volume, with the result that void 
space caused by shrinking and lacking the molten resin is not produced. 

The pinch portion 56 having the smaller diameter is formed, especially, at the side 
of the runner forming portion 53 adjacent to the sprue forming portion 54 in the connection 
portion of the runner forming portion 53 and the sprue forming portion 54, so that strength 
of the overall injected molding 50 is increased as compared with the case that the pinch 
portion 56 is formed at the part, intersected with the runner forming portion 53, in the sprue 
forming portion 54, resulting in easiness of the handling properties of the injected molding 
50. 

Fig. 8 shows a working holder 60 used for operating the after-treatment for the 
injected molding 50. The working holder 60 has a bar member 61, a holding member 62 
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joined to the bar member 61 at the right angle, and hanging members 63 arranged to the 
holding member 62 to hang and support the lens molding 50 by picking up the grip 
portions 51, in which the hangmg member 63 is composed of a pair of plate springs. 
Before the lens molding 50 is held with the working holder 60, the sprue forming portion 
54 of each lens molding 50 is cut and removed. 

Fig. 9 shows a diagrammatic sketch of a device for carrying out a washing process 
and a coating process as the after-treatment of the lens molding 50. The device 70 includes 
washing tanks 71 to 73, a drying tank 74, a base-coat tank 75, a base-coat furnace 76, a top- 
coat tank 77, and a top-coat furnace 78 which are arranged in order. The washing tanks 71 
to 73 accommodate a cleaning fluid of supplied-water or pure water, the drying tank 74 is 
provided therein with a heater, the base-coat tank 75 accommodates a prime coat fluid, the 
base-coat furnace 76 has an internal heater, the top-coat tank 77 accommodates a hard 
coating fluid, and the top-coat furnace 78 has an internal heater. Further, a pair of Y- 
shaped support members 79 is provided in each tank and each furnace. 

Further, the device 70 includes a pair of parallel walking beams 80, in which a 
recess portion 80A is formed in the same space as the support member 79 to the walking 
beam 80. The walking beam 80 is coupled with the driving means 81 to repeat rectangular 
movement of forward-moving A, downward-moving B, backward-moving C and upward- 
moving D. After the lens moldings 50 are hung by hooking both ends of the bar member 
61 of the working holder 60 onto the recess portions 80A of a pair of the walking beams 80, 
the walking beam 80 repeats the aforementioned rectangular movement, thereby the bar 
member 61 is delivered to the support member 79 to send the lens moldings 50 to the 
aforementioned tanks and ftimaces in order, therefore the lens moldings 50 undergo the 
washing process with the cleaning fluid, the drying process, and the coating process with 



22 



coat fluids. 

During the aforementioned processes, as described above, the void space as the 
lacked portion is not produced at the connection portion of the runner forming portion 53 
and the sprue forming portion 54 of the lens molding 50, so that a disadvantage, which the 
surface of the lens portion 52 is stained with a white turbidity fluid caused by reaction and 
mixture of the coat fluid and the cleaning fluid remaining in the void space if the recess- 
like void space is produced, is not produced, resulting in the protection of commercial 
value of the lens portion 52. 

Fig. 10 shows a preferred embodiment in which the opening configuration of the 
gate can be changed with the use of the same gate top member 23B as Fig. 5. In the 
embodiment, a notch portion 25 is formed on a lower face 10' A of an upper insert guide 
10' as the gate forming member which is opposed to the gate top member 23B in the 
vertical direction, therefore, the opening area of the gate 22 can be larger than the case of 
using the upper insert guide 10 in which the notch portion 25 is not formed. According to 
the aforementioned structure, by a combination of the various gate top members 23 and the 
upper insert guides 10 and 10', the further various opening areas of the gate 22 can be 
obtained and the number and kinds of gate top members which should be prepared can be 
reduced. 

In the embodiment of Fig. 10, the notch portion 25 is shaped to expand toward the 
cavity 13, so that the flow properties of the molten resin firom the gate 22 to the cavity 13 is 
sufficient, with the result that the feed of the mo hen resin to the cavity 13 can be ensured. 

Incidentally, as described above, the upper die 2 as well as the lower die 1 is 
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assembled by joining each structural member with the bolts, so that the operation for 
exchanging the upper insert guides 10 and 10' is carried out by disassembling to remove 
the bolts. The various upper insert guides each having the different-sized notch portions 25 
may be previously prepared to exchange. 

In the embodiment described thus far, the opening configuration of the gate is 
changed with the height of the gate top member 23, but the suitable change of the gate 
opening configuration for each lens can be performed by changing a gate angle a of a 
convex portion 23C of the gate top members 23 prepared in plural as shown in Fig. 4 and 
Fig. 5, and by changing the width of the gate top member 23 as shown in Fig. 3. The gate 
angle a is 45 degrees in Fig. 4, but the range of 0 degree to 70 degrees is suitable to flow 
the molten resin into the cavity 13. 

The gate 22 is essential to appropriately distribute the resin in the structure having 
the plural cavities 13, in which the equable distribution of the resin into each cavity 13 is 
one of the conditions in order to obtain the lens with great precision, hi the initial injecting 
stage, there is sometimes the case that the resin is not distributed from view of effect by the 
solid state properties of the degree of viscosity of the resin or the like or from view of the 
precision of the injection molding die, and sometimes, this case is somewhat controlled by 
the back-flow of the resin, however, the excessive back-flow becomes the cause of 
remaining the history of the fed resin, so that it is needed that the history is avoided to be 
produced. Therefore, the gate angle a of the convex portion 23C of the gate top member 
23, which results forming a restricted portion of the gate 22 as shown in Fig. 4 and Fig. 5, 
is defined at the degree capable of avoiding producing the excessive back-flow not to avoid 
producing the appropriate back-flow. 
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In the case of molding the plus lens shown in Fig. 4, the peripheral portion of the 
plus lens is susceptible to the precision of the shape by "molding sink" because of the thin 
peripheral portion of the plus lens, so that the gate opening configuration formed by the 
gate top member 23A of Fig. 4 is adapted to be a configuration in which the back-flow is 
5 hardly produced as compared with the case of molding the minus lens, therefore the 
peripheral portion can be formed without the influence of the back-flow. In the case of 
molding the minus lens shown in Fig. 5, in order to improve the effect of avoidance of 
producing a weld mark, the gate opening configuration formed by the gate top member 23 B 
is adapted to be a configuration in which the resin is easily flown into the cavity 13 as 
10 compared with the case of molding the plus lens. 

Fig. 11 shows the production of a spectacle meniscus lens as the minus lens 
having the thicker central portion than the peripheral portion. In the aforementioned 
production, the lower insert 11' and the upper insert 12' for molding the minus lens are 

15 placed in the injection molding die for molding the lens, in which the cavity 13' for 
molding the minus lens is placed between the lower and upper inserts 11' and 12'. The 
gate top member 23' located to the gate 22 has a shorter height than the aforementioned 
gate top member 23 in order to easily flow the molten resin into the cavity 13' and to be 
able to produce the great back-flow when the molten resin in the cavity 13' is compressed 

20 by the upper insert 12', thereby the opening of the gate is larger. 

Further, from the fact the great back-flow is produced, the aforementioned 
projected top members 23 and 24 for forming the pinch portion to the lens molding are not 
placed to the connection portion of the rurmer 21 and the sprue 20. Therefore, the 
25 cormection portion of the runner 21 and the sprue 20 has a smaller volume when the plus 
lens is molded than when the minus lens is molded. In the embodiment, the projected top 
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members 23 and 24 are provided to be detachable for the injection molding die for molding 
the lens, so that both of the plus lens and the minus lens can be produced by using the same 
injection molding die by means of attaching and detaching the projected top members 23 
and 24. 

5 

Industrial Availability 

According to the present invention, the opening configuration of the gate can be 
changed by exchanging the gate top members and the appropriate opening configuration of 

10 the gate, having a different size for each of various lenses, can be checked by exchanging 
small parts, resulting in the small cost of the pilot production. Even in the case of the lens 
configuration having difference between the thicknesses of the central portion and the 
peripheral portion like the spectacle lens, this lens configuration does not have influence on 
molding the lens with a high power of precision. 

15 And fiuther, the void space as the lacked portion is not produced in the connection 

portion of the runner forming portion and the sprue forming portion of the lens molding, 
therefore, the coating process with the coating fluid and the washing process with the 
cleaning fluid as the after-treatment process can take place for the lens portion, because it is 
avoided to produce a disadvantage commercial value of the lens is damaged by staining the 

20 surface of the lens portion a white turbidity fluid caused by mixture of the coat fluid and 
the cleaning fluid. 
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Claims 

1. A lens producing method for molding a desired lens molding by solidifying a 
thermoplastic molten resin in a molding lens cavity which is formed in an injection 
molding die for molding a lens, in which the lens molding is molded by using the injection 
molding die for molding the lens provided therein with the molding lens cavity in the 
injection molding die for molding the lens and a gate as an inlet port for the molten resin 
flown in the cavity to be opened toward the cavity, the improvement comprising the step of 
changing shapes of an opening configuration of the gate in response to molding of a minus 
lens having a thicker peripheral portion than a central portion thereof and molding of a plus 
lens having a thinner peripheral portion than a central portion thereof. 

2. The lens producing method according to Claim 1 , 

wherein the lens molding is a spectacle lens having a meniscus-shape; and 
wherein an opening area of the gate for molding the minus lens is larger than the 
opening area of the gate for molding the plus lens. 

3. The lens producing method according to Claim 1, wherein the gate is provided 
therein with a gate top member for determining the opening configuration of the gate, so 
that the gate opening configiaration formed by a space between the inner face of the gate 
and the gate top member is changed by changing at least one of a width, a gate angle, and a 
height of the gate top member as determinant elements of the gate opening configuration. 

4. A lens producing method for molding a desired lens molding by solidifying a 
thermoplastic molten resin in a molding lens cavity formed in an injection molding die for 
molding a lens, the lens molding being processed by washing with a cleaning fluid and 
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coating with a coating fluid, comprising the steps of; 

molding the lens molding by using the injection molding die for molding the lens 
provided therein with the plural molding lens cavities in the injection molding die for 
molding the lens, a gate as an inlet port for the molten resin flown in the cavity to be 
opened toward the cavity, and a runner connecting between the plural cavities through the 
gate, and a sprue connected to the runner; 

changing shapes of an opening configuration of the gate in response to molding of 
a minus lens having a thicker peripheral portion than a central portion thereof and molding 
of a plus lens having a thinner peripheral portion than a central portion thereof; and 

changing the volume of a connection portion of the runner and the sprue to be 
smaller in molding the plus lens than molding the minus lens. 

5. The lens producing method according to Claim 4, 

wherein the lens molding is a spectacle lens having a meniscus-shape; and 
wherein an opening area of the gate for molding the minus lens is larger than the 
opening area of the gate for molding the plus lens. 

6. The lens producing method according to Claim 4, wherein the gate is provided 
therein with a gate top member, determining the opening configuration of the gate, so that 
the gate opening configuration formed by a space between the inner face of the gate and the 
gate top member is changed by changing at least one of a width, a gate angle, and a height 
of the gate top member as determinant elements of the gate opening configuration. 

7. The lens producing method according to Claim 4, wherein the volume of the 
connection portion of the runner and the sprue is changed to be smaller in molding the plus 
lens than molding the minus lens by placing a projected top member at the side of the 
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runner adjacent to the sprue. 

8. An injection molding die for molding a lens in order to mold a lens molding made 
of a thermoplastic resin, comprising; 

a cavity for molding a lens; 

a gate opened toward said cavity, said gate being provided therein with a gate top 
member determining an opening configuration of said gate and each of the plural gate top 
members prepared for changing the gate opening configuration being exchangeably placed 
in said gate. 

9. The injection molding die for molding the lens according to Claim 8, 
wherein the lens molding is a spectacle lens having a meniscus-shape; and 
wherein said prepared plural gate top members each is different in at least one of 

gate opening configuration determinant elements of a width, a gate angle and a height from 
one another, the gate opening configuration determinant elements defining the shape of 
said gate opening configuration formed by a space between the inner face of said gate and 
said gate top member. 

10. The injection molding die for molding the lens according to Claim 8, further 
comprising a gate forming member opposing to said gate top member, said gate forming 
member either having a notch portion formed on the face opposing to said gate top member 
or not, and being exchangeable. 

11. An injection molding die for molding a lens in order to mold a lens molding made 
of a thermoplastic resin with a washing process by a cleaning fluid and a coating process by 
a coating fluid, comprising: 
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plural lens molding cavities for molding a lens portion; 

a gate opened toward each of said cavities; 

a runner connecting said plural cavities through said gate; and 

a sprue connected to said runner, said gate being provided therein with a gate top 
member determining an opening configuration of said gate, each of the plural gate top 
members prepared for changing the gate opening configuration being exchangeably placed 
in said gate, and a connection portion of said runner and said sprue being provided therein 
with a projection protruding toward the inside of at least one of said runner and said sprue. 

1 2. The injection molding die for molding the lens according to Claim 1 1 , 
wherein the lens molding is a spectacle lens having a meniscus-shape; and 
wherein said prepared plural gate top members each is different in at least one of 

gate opening configuration determinant elements of a width, a gate angle and a height from 
one another,the gate opening configuration determinant elements defining the shape of said 
gate opening configuration formed by a space between the inner face of said gate and said 
gate top member. 

13. The injection molding die for molding the lens according to Claim 11, further 
comprising a gate forming member opposing to said gate top member, said gate forming 
member either having a notch portion formed on the face opposing to said gate top member 
or not, and being exchangeable. 

14. The injection molding die for molding the lens according to Claim 11, said 
projection is formed of a detachable projected top member. 

15. A lens molding having plural lens portions molded in molding lens cavities in an 
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injection molding die for molding a lens, a runner forming portion connecting the lens 
portions formed with a runner of the injection molding die for molding the lens, and a 
sprue forming portion connected to the runner forming portion formed with a sprue of the 
injection molding die for molding the lens, and undergoing a washing process with a 
5 cleaning fluid and a coating process with a coating fluid, wherein a pinch portion is formed 
to a connection portion of said runner forming portion and said sprue forming portion. 

16. The lens molding according to Claim 15, wherein said pinch portion is formed by 
decreasing a diameter of the side of said runner forming portion adjacent to said sprue 

10 forming portion. 

17. The lens molding according to Claim 15, wherein said lens portion molded in the 
cavity is a meniscus lens for a spectacle lens, the lens portion having thicker central portion 
than peripheral portion thereof. 
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Abstract 

A gate top member 23 is placed to a gate 22 opened toward the circumferential 
edge of a molding spectacle-lens cavity 13 formed between inserts 1 1 and 12. The plural 
gate top members 23 each having a different height are previously prepared, and attached 
with a bolt to be exchanged. In pilot production, it is checked for each of various lenses 
which opening configuration of the gate 22 can form a spectacle lens with defined great- 
precision by exchanging the gate top member 23 in order to obtain each gate opening 
configuration changed by exchanging the gate top member 23. 
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RlII name of solo or first inventor: JCjyohfro SAITQ 
Inventor's signature: Date: 

Residence: Shininkr-kii Tokyo. Japan Y-J-X- 
^ Post Office Address: c/o. HOYA CORPOl^ATTON 



Juk . of , r9?9> 

Citizenship: Japanese 



7-5. Naka-Qchiai 2-chnme Shinjii ku-ku. Tokyo, Japan 



Full name of second inventor: Hirosht A.SAMT 
Second Inventor's signature: 



Date: 



(\ , Residence: — Shi^iuku-ku. Tokyo J apan ^X^k. Citizenship: Japanese 

^ y Post Office Address: c/o. HOYA CORPORATTON 

« 7-5. Naka-Qchiai 2-chome Shinh 



Naka-Qchiai 7,-rhnme Shir^iikiukii Tnkyn Tflpan 



Full name of third inventor: 
Third Inventor's signature; 



Date: 



Residence: 

Post Office Address: 



Citizenship: 



Full name of fourth inventor:. 
Fourth Inventor's signature: 



Date: 



Residence:, 

Post Office Address:. 



Citizenship: 



Full name of fifth inventor: 
Fifih Inventor's signature: 



Date: 



Residence: 

Post Office Address: 



Citizenship: 
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